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ABSTRACT  
Based on personal working relationship 
with artisan fishers in the southern portion 
of Lake Kainji, North Western Nigeria, a 
new fishing pot trap made with polyvinyl 
chloride pipe material was designed, 
fabricated and its performance evaluated 
by comparison with the traditional Malian 
trap. The aim was to have a fishing pot 
trap that is long-lasting and be at least as 
effective as the Malian trap in fish catch. 
The results of the study revealed the 
advantages and limitations in the design 
and mode of operation of each of the trap 
type and recommended areas of 
improvement. Data collected on fish 
diversity, number and weight were 
subjected to descriptive statistics and 
Student’s t-test. The results showed that 
nineteen fish species belonging to ten 
families were caught. While the same 
species density index (SDI) of 0.84 was 
recorded for both traps, there was no 
significant difference (P>0.05) in the 
catch by number and weight of the two 
traps.     
 
INTRODUCTION 
Fish catching methods have been known 
as far back as human history. As important 
as this aspect of fisheries science is, it did 
not receive much interest until the 18
th
 
century that writers considered fishing 
gear and methods worthy of notice 
(Brandt, 1964). The improvement of the 
existing techniques and the development 
of new ones have continued up to the 
present day. 
In Nigeria and many developing countries, 
inland fisheries are characterized by the 
use of simple gears and techniques. The 
types, design and mode of operations of 
the traditional and modern fishing gears 
employed in the inland and coastal waters 
of Nigeria have been described (Reed et. 
al., 1967; Holden and Reed, 1972; Udolisa 
et. al. 1994). Generally, the fisher folks in 
most of northern Nigeria rely greatly on 
various types of fishing traps and they 
have over the years become sophisticated 
in design. This according to Umar and 
Ipinjolu (2001) could be due to the 
hydrology of the diverse water bodies, 
scale of fishing operation, availability of 
the local materials and relatively cheap 
costs of the traps compared to modern 
gears. Malian and N’durutu are traditional 
pot traps widely employed by most 
fishermen in the northern part of Nigeria 
(Umar, 2001; Umar and Ipinjolu, 2001; 
Agbelege and Ipinjolu, 2001). A few 
researchers vis-à-vis du Feu and Abiodun, 
(1999) and Ipinjolu et. al.  (2004) have 
recommended sourcing cheap durable 
materials for the construction and 
improvement of traditional traps.  
The Malian trap particularly, is most 
widely used by the fishers in the southern 
part of Kainji Lake and according to du 
Feu and Abiodun, (1999), “the number of 
traps owned by fishermen increased by 
17% from 1995 to 1996, remained stable 
before decreasing in 1998. During the 
same time the yield from traps increased 
by 90% from 1995 to 1996, and by a 
further 25% to 1998. The gradual increase 
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in catch per unit effort (CPUE), the decline 
in yields of other gear types, and the 
cheapness of the trap may encourage fisher 
folks to enter into the trap fishery in 
future”. This coupled with so many other 
advantages of the pot trap fishery, is 
enough reason to improve on the efficacy 
and durability of the local pot traps. There 
is also need to increase the variety of traps 
available for the fishers’ benefit. 
This study was made to compare the catch 
performance of a new fish pot trap made 
with polyvinyl chloride pipe materials with 
the traditional Malian pot trap. It is an 
extraction from a study that aims at having 
a more-lasting pot trap that could be at 
least as effective in catch as the Malian 
trap. 
 
MATERIALS AND METHODS 
Study Area 
Kainji Lake, Figure 1, was formed by 
damming the River Niger at Kainji Island, 
North-west Nigeria in 1968 primarily to 
cater for the electric power needs of 
Nigeria. It is the largest man made lake in 
Nigeria (area, 1270 Km
2
, 137 Km, long, 
24 Km at its widest points). The lake is 
shallow and has a mean depth of 9 – 10 m 
(du Feu, 1993).  
According to du Feu and Abiodun, (1999), 
the lake can be divided into three different 
areas. The first extends from the dam site 
40 Km north (Southern portion). The 
second forms the main body of the lake 
where it has its maximum width (24 Km) 
and is dominated by a large island (Foge 
Island) in the North (Middle portion). The 
third area extends from Foge 40 Km 
upstream, an area that is greatly influenced 
by the flow of the River Niger (Northern 
portion). 
This study was specifically accomplished 
on the southern portion of Kainji Lake 
between the fishing village of Tunga Waya 
(Lat.10º 07´N; Long.4º 36´E) and the dam 
site (Lat. 9º 51´N; Long.4º 36´E) where a 
good number of fishers are known to 
operate the Malian trap. Materials for both 
trap types are readily available in markets 
around the site and the surrounding 
vegetation. The two types of traps were set 
simultaneously side-by-side (distance of 
10 m in-between) and randomly within the 
sampling site on each sampling day.
 
 
 
Fig. 1: Kainji Lake, North-West Nigeria 
The Malian Trap 
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The Malian trap was introduced to Kainji 
Lake area by immigrating fishers from the 
Republic of Mali (Ipinjolu et. al., 2004). 
The trap is known to be gaining ground 
among the artisanal fisher folks of the 
Kainji Lake basin. It is a wicker trap 
popularly known as gura in the area. The 
conventional gura is correctly described 
by du Feu, (1993) and Udolisa et al, 
(1994). The design specifications of the 
Malian traps used for this experiment are 
as shown on Figure 2. They had three 
entrance valves each measuring 100 mm in 
diameter which equaled that of the new 
(PVC) trap. 
Materials used for the construction 
of Malian trap include; 
i) Cane wood from giant sensitive 
plant (Mimosa pigra) 
ii) Polyamide (nylon) netting material 
- 24.5 mm mesh size of six-ply 
iii) Stakes 
iv) Weights (Stones) 
 
Fig. 2: Design and specification of Malian trap 
 
 
Design and fabrication of the new trap 
The materials used for constructing the 
new trap are 
i) Polyvinyl-chloride (PVC) pipes – 
100 mm diameter and 1 m long 
ii) Polyamide (nylon) netting material 
- 24.5 mm mesh size of six-ply 
iii) Polyvinyl alcohol (Kuralon) rope 
no. 15 
iv) Styrofoam (polystyrene) floats  
v) Untreated cotton twine – 210d/6 
 
 
 
 
KEY 
All dimensions are in millimeter (mm). 
PVA=Polyvinyl alcohol 
PA=Polyamide 
PVC=Polyvinyl chloride 
 
Fig. 3: Design and specifications of the Ago trap 
 
The newly designed fish trap was made of 
three units of polyvinyl-chloride (PVC) 
pipes. Each pipe was first cut to one meter 
length using a hark saw and then 
perforated with a drilling bead of 20 mm 
size. Distance between the centers of two 
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adjacent holes on a row was 40 mm. 
Smaller holes (5 mm diameter) were 
drilled round the two rims of the pipe. This 
was to make room for fixing a funnel-like 
non-return valve device made of nylon 
netting 210d/6 on one end (anterior) of the 
pipe and a plane netting material 210d/6 at 
the other end (posterior). An untreated 
cotton twine 210d/3 was used to form a 
draw string opening and served as a 
galvanic timed releaser (GTR) or an anti 
ghost fishing mechanism.. This end also 
served as the point where the caught fish 
was removed after the trap was hauled out 
of water. 
Three of the pipes prepared as above were 
then put together to form the complete trap 
with three entry holes. The pipes were 
bound together using a polyvinyl alcohol 
(kuralon) rope number 12. A big and 
longer of this kind of rope (number 15) 
was tied at the middle of the complete trap 
(Figure 3) and served as the hauling rope 
and float line where a float (polystyrene) 
was attached. Adjusting the float along this 
line determined the depth at which the trap 
was set. 
 
Comparing the catchability of the two 
traps 
The investigations were carried out from 
February to April 2009 and July to 
September 2009 for the dry and wet 
seasons respectively. Eight traps 
comprising of four of the Malian and four 
of the new trap were simultaneously set in 
pairs (distance of 10 m in-between) on 
every sampling day. Sampling was 
performed once in a week. Each set of 
traps was deployed at depths of about 1.5 – 
2 m in each site, which were randomly 
selected in the southern portion of Lake 
Kainji. 
All of the traps contained bait made of 
baked mixture of millet husk and guinea 
corn that was cut into 10 cm blocks. The 
traps were usually set for a 24 hour fishing 
time beginning from 0700 GMT. Sampling 
was continuous over each season. 
All captured fish samples were counted 
and identified by family/species according 
to trap type and following the descriptions 
of Idodo-Umeh (2003) and Olaosebikan 
and Raji (2004). The catch from each trap 
was also mass-weighed using a spring 
balance of 1 kilogram capacity. Catch rates 
and the weight of fish were compared 
between the two traps. Catch per trap was 
also determined. Differences in catch rates 
among trap types were analyzed using 
Student’s t-test by Microsoft Excel 2003. 
A measure of association or overlap (S-
value) in fish species caught by the two 
trap types in both the dry and wet seasons’ 
trials was computed. 
 
RESULTS AND DISCUSSION 
Species Composition 
The various types of fish caught by the 
Malian and new (PVC) traps are presented 
in Table 1. A total of 19 species belonging 
to 10 families was recorded. The Cichlidae 
and Claroteidae were represented by five 
and four species respectively while 
Characidae and Cyprinidae were each 
represented by two species. The other six 
families were each represented by one 
species.   
Table 2 depicts a measure of association or 
overlap (S-value) in fish species caught by 
the two trap types in both the dry and wet 
seasons’ trials. The different species 
recorded for both trap types was 16 each. 
In terms of joint species shared by both 
trap types, a total of 13 were recorded 
during the study.  
S – value range from 0 – 1.0, it is given by 
the formula S = 2C/(A+B). The calculated 
value was 0.81 which reveals that there is 
high degree of association between the 
caught fish species of the two trap types. 
Both trap types caught the same number of 
fish species giving a SDI of 0.84 for both 
the Malian and PVC traps. There is 
however differences in the species caught. 
B.bajad, C. laticep and, L.coubie were 
caught by the PVC trap but not the Malian 
trap while L.niloticus, H.bimaculatus and 
D.rostratus were caught by the Malian 
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trap and not by the PVC trap. This 
suggests either species selection or the 
availability of the fish resource at the time 
of sampling. 
Number and Weight of fish Caught 
Table 2 shows a summary of the total fish 
catches in both the PVC trap and the 
Malian trap during the dry and wet 
seasons. The Table also presents the catch 
per unit effort (CPUE) in terms of fish 
caught by weights and numbers and the 
corresponding percent CPUEs for both 
seasons; it also reveals the average weight 
of fish caught as 23.1 grams and 21.1 
grams for PVC and Malian traps 
respectively in the dry season. Similarly, 
an average weight of fish of 44.9 grams 
and 75.7 grams was computed to have 
been caught by the PVC and Malian trap 
respectively in the wet season. 
Where: 
1
Total (no. or wt.) of all fish 
species caught in each trap type during the 
sampling season (total no. of samplings for 
each trap type per season = 48). 
 
2
CPUE (no. or wt.) =  
total catch (no. or wt.) 
total no. of samplings 
      
3
CPUE (%) =  
total catch (no. or wt.)         X 100% 
  grand total catch (no. or wt.) 
 
4
Average wt. of fish = 
total catch (wt.) 
total catch (no.)   
(Otubusin, 1990 and Turner, 1996). 
 
A comparatively higher catch per unit 
effort (CPUE) with Malian traps (Table 3) 
suggests that for catching fish in the dry 
season, they could be used more efficiently 
than the PVC traps. This however, could 
only be correct if the CPUE is based on the 
weight of the fish in wet season; if 
otherwise based on number, the PVC trap 
could perform as good as the Malian trap.  
The reason for the lower CPUE of the 
PVC traps is likely the tubular nature of 
the trap. While the Malian traps used in 
this study had a single chamber to which 
the three fish entrances lead. The caught 
fish remain here until they are retrieved. 
This is not so with the PVC trap. It had 
three tubular “chambers” each with the 
same diameter as the fish entrance and it is 
within these same chambers that the 
trapped fish remains until it is retrieved. 
As observed by Munro (1974) that larger 
pots had a higher catch rate, owing to the 
fact that escape from pots is inversely 
proportional to the area within which the 
fish are contained, the differences in the 
chambers of the two trap types is likely to 
have influenced the CPUE of the two types 
of traps. 
 
CONCLUSION 
From the results obtained in this 
preliminary investigation, the Malian trap 
seem to be doing better than the new trap 
even though statistics show no significant 
difference in the catch of the two trap 
types. The design specification of the new 
trap is therefore being modified in order to 
accommodate lapses like the volume of the 
chamber. 
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                         Table 1: Checklist of the fish species caught in the two trap types during sampling      
Family/species                                                        Catch(No.) by Trap type                    
                                                                            Malian         PVC   
Bagridae                                                                                           
Bagrus bajad (Forsskall)                                                          0                1                                                                      
 
Centropomidae 
Lates niloticus (Linne)                                                             1               0                                                                                                                                             
 
Characidae 
Alestes dentex (Linnaeus)                                                         38            54                                                      
Brycinus leuciscus (Gunther)                                                   4              39 
 
Cichlidae 
Chromidotilapia guntheri guntheri (Sauvage)                             62           81 
Hemichromis bimaculatus (Gill)                                                     0               1                                                                                                               
Oreochromis niloticus (Linne)                                                       20              8                                                                                                                              
Sarotherodon galilaeus (Linne)                                                      1               2                                                
Tilapia zillii (Gerrais)                                                                     12              2                                                              
 
Claroteidae 
Auchenoglanis occidentalis (Valenciennes)                                    3               5 
Chrysichthys auratus (Geoffrey Saint Hilaire)                               181           208                        
Chrysichthys nigrodigitatus (Lacepede)                                         843          159       
Clarotes laticeps (Rappell)                                                          0              10 
 
Cyprinidae 
Labeo coubie (Ruppell)                                                               0               1 
Labeo senegalensis (Valenciennes)                                            108           31 
 
Distichodontidae 
Distichodus rostratus (Gunther)                                                       1               0                                                     
 
Mochokidae 
Synodontis schall (Bloch & Schneider)                                            2               1 
 
Mormyridae 
Mormyrops anguilloides (Linnaeus)                                                1                2             
 
Schilbeidae 
Paraillia pellucida (Boulenger)                                                       2                1  
Total no. of fish caught                                                             1279             606 
 No. of species by trap type                                                         16                16 
Total no. of species caught  =  19 
Species Density Index 
1
                                                      0.84            0.84 
 
 
1
Species Diversity Index (SDI) =    No. of species caught by each trap type  
                                     Total No. of species caught by all the traps   (Agbelege et. al., 2004).  
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Table 2: Measure of caught species association between the two trap types 
 
 Trap type 
No. of different 
species caught  
(A & B) 
No. of species 
shared by both traps  
C 
Measure of association 
or overlap  
(S-value) 
PVC Trap 
 
Malian Trap 
16 
 
16 
13 
 
13 
0.81 
 
 
                   Table 3: Summary of total fish caught (number, weight (g)) in the traps during samplings 
                                          PVC Trap                Malian Trap                  Grand Total 
                                       No         Wt(g)          No           Wt(g)                No        Wt(g) 
Dry season 
Total catch (no., wt)
1      
203         4,685           868         18,335              1,071     23,020 
CPUE (no., wt)
2                  
4.2         97.6           18.1          382.0         22.3      479.6 
CPUE (%)
3                        
   19.0       20.3            81.0           79.7                  -             - 
Average wt. of fish (g)
4 
  -          23.1              -               21.1                 -           21.5 
Wet season 
Total catch (no., wt)
1  
    403      18,085             411        31,130                 814    49,215 
CPUE (no., wt)
2   
            8.4       376.8               8.6         648.5                  17.0   1021.3 
CPUE (%)
3               
           49.5       36.7            50.5          63.3                    -          -     
Average wt. of fish (g)
4   
   -          44.9             -              75.7                     -        60.5 
 
